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(54) [389I©£fW SPfcWS#Wa«ttX^>h 



(57) (teHW) 
[RSI] KSPASftMOStpJMySOJ; 5 fcgiL&k: J; ^ti 

<JM.m> h Z. *) * 5 ft & 2 ©fig* »Jt6-c & s . 




1 

[nr*g 1 ) »micmmritcm><m^7-^ yx$> 

&0tc±$Kffi&X7-> Y#l22&Xit Z&t'icmffiZft 

(if*3S2 ] mtimvy 9 ztfi. firiax f-> h 
Etc J: 9 ItHKIKttW f*&tc$iJ3 5Ci 4 ftWi 

*it % t * zn*m i tcf2*R©x tr> h . 
[it*® 5] s«iaai*©ra&gjit#> fi&©©H{c 

•?zm#m i *ciets©^7-> k 

jgg&ai. m&rfnicm£i,xmctzft&t?zft 

t * SfftJfcB 1 (cialS©* ^> h . 

n*- 1 m 2 ©gs ^ifidt^F^- <t * w t > 5 c 1 4 

J£gaicc J: o x at^t w 6*xTt^ c i fc&s i-r sis* 
SQtciats©;*^!-. 

im$m in f*iaxf-> h j&*i»sa¥«#t4*> h pm 

^©^{*«:A«>6n. 1gia¥«*tt4#> 8&©lfn©S 

tm&zb^mi<D&2Hfitim±, s»©#2©s*a 

8t^*fcoJ&2©63:^*iSP£*Wl/-Cfc9 < fqfBX 

■^>h*jn®}g©B»(c^L*6tifci#. itrsa»i©s 

*a«t#iUia®2©S*a«#*i. £*>tfMtfc«:& LTfli 

Jiffies -stm-c^;* tix 
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Cii^l3] 13137 9 jgffil. 
ttW. Xfcttg^SJftioT. |qfexf->h©f(fami© 
^tcmttw^ftrosc ££&©<>: -r&lSJfcm i tela 
i£©x-r> k 

[Bg*si4] i?Ba^7->h*^i©ii:s^®2© 

#ia<b-r-5ig*ai (cia*s©^f i > h. 
[is^as 15] wta7 9 d»36<tJia^^> kdsi©S 

imim 1 6 ] *mw&*:Wim?itctb<D®mKi5 * 

«TSJ:^tc^ja)MSH:^5©{c+»ia:g$?:Wr5 

■%$mws.*? >\-ti®z.> ulxt>vk ®mt*s 
t&7.*r^ Ytt&<Dwm<£.ATy h©4»i< tt>m 

20 SJc^feSS/cW, l5gB^S>i-©S(4ttg«:i©^-c*j 
Max ^s^nsjtcestc^ss-c*. a. 
o. ^ jS ©g$^rifij«iSLt(ciissi^-r-& < t^«:«stca 

(cateTSA:«)©S»©itieS5R<!:*«it. Sa»6BjR 

«c. m»{cB^UT(,>5f«iangs^i^©*4tas:{ca 

30 M©!»Sli^©^fii:(4g{c^Lfi^SK-*iJ:c;X7 i > 

nafi[#^a5eL-rA«iiiiys4?&ge-ri/c8{>©ii>«:< £ 

4> 1 -5©KftW*S£ . m» =r > h *Ji Wmf B^titt 
^HiUBS-r-SfcA©*^-^^©^*^^. 

£*#©£-rSIS*3S 1 6 tciatS©gH 

is] m&x? > h ©ti^a^Ks^fc 

g»#(c!&tt 6<a/c|?iaatW»^© 5 ^^J>& < £ 1 1 o 
@ST6fc«f)©»»©7 9 ^*WUrC»4C £>k<ffiSit 

T4f33jas 1 6«cia«©»fflK-*j<tc;x7 ; -> 

^^-> nas(t*i?ga*f -^jKc^-r*fcto©gi-3 



£fria#ffiK-©afcigSB©£ c ^rfjf^ffiH-ic-e^-e 

ttmtSMtix 7- > h £ wm&tiL* <D& * <D'PU < 

KaaK^ig-c*. I-?. ^©gs^rfijfiUSLticiigg 
£ *> i ^(omnv^m £ . fna* ?-> h *$ j: cmi a&« 

»?-?)V&fSL1fi> fJIBSffiXf > f- Sr¥&7?lSlK:jg5S 
3*r^c»iMS<t^3-l*4/c&CM>J5c< £ fe 1 o©/t 

ibiiimi.cmiztztciibcm&o? ? ^t^cr^sc t 
-r-sit5jai2 o tcfai*©i@;fut*j zvxt-i; bmnw. 

[IS#32 3] Mfa*-f— fjuaqeic. 

hfi£#£i*fB#^-^JUt^t-£fc»©3l-3 

U fio. £<4^£a<i^#^&*KiM*&8K:|B 
t&rm K*t6JRJiK:Bt*<*©W:-H)-&g 3 SWT £ 
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g*IK^foJ:tfX^>hffl£«;©E25g 

^«cxf-> h©4>& < £ fcsr i ©gp»*swa«fflK-©t9 
fa^^a5©^a&gtcgiyfsj:5^g?/cw. t*iag 
^©^fiifi^{cgc;-c*jO. f9sa*^>i-#. 

[fflsoi2 5] uta^^vhj&i. ^©sfiygastc. ^ 

i-T-5»*«2 4tcfBt£©««>tteJ:^^> FfiS: 

CiS*JS2 7] tsiaa?— f^Etc ^ffl«-*s«tcjf 

19*52 4 tC^*£©^ffi>t*J «t V*7"> hiftfir^o 
CI6W©»ifiB*lftW3 
[000 1 1 

KHL. JrOiftfflKltt. ESi5^8ftM©aK@©cfc^&^ 

i,ES-r£fcJi)©§rt^s>t*{<fc^iigtcM-r*. 

[0002] 

40 [ig^jg^t <fc 5 £ -rase ] Kas^sbflRosiKUf 

». Kie*iifi-5^S4rR©^-C©^S6M©SbIi8il©^ 

tsmimiph*£fz. fispAs&M©sftBfi^Bb«utf. 

»Stt©«)IlR0-C&»3. Ctitt. AirE*iEi3n48!lliR 
gccgfcf B i/cttSSiJtW?^ L . -3t»{CttfflS-T -5 £ * 

lfil^!££ftS. Jggp^:ttM©«6M®tt**«:^i;ttt> 



t> r 



tix^z&^frcDBmvsbsm&fc^ffiz&tt. c©£ 

LXtbtk&tSZ&Z.> W»^$ftfcfbIRiCjfiuK£a 

ztmvmis.zt\z. &»#*«&?-*©«:. 

^. jg&DACRON^TEFLON<hLr$Jj&3*VC 

±r*o. ffi**ffi&©£flffi©/a$*te*3i*5<i!i© 

WiJ>£l,>e<i::&lJgJiS3fvCt>-5 (JEt^#6 5A- fe> 

c 0 0 0 3 ] as©tt*4#^«coi,>T©±«©x£.© 

BE^{fc^ia§^tK£*»ffiJi-©I£5g& t'<D«iSW^ 

mtc j: o r awes nKtWMtcigi&s n* x 7— tmi/x 

tt7 9*©J:5&a5£*©«*rLTC»S. gffl*}-©^ 
i*&Jp©JR»5fl-t/£lljgU flo. iffWfcj&fsS&ftJtSg 

ffiM^SMKEasnsiv ewt©st*** 
$j&3tts©rtt&<. «tt^tc«fc-,rif^*6 

[0004] e^fcESTi/c^Btfttfi^f-A £ 
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Jt*>e»®tfTi>S*»-:/tt©JSg"C4>&. Rtfftti'* 
r-A«Utfl/«> 5 **«©«*&£:£ l/T*i 9 > CO* 

*iffig3n4irt^ffl^©ffiitciss^cair4. 
mem ztctovtimmttv v ^tts^taitr i>* 
wrt«fci>. c©e©^ffl">x^A«. sKsftSFSu . 

78 7. 8 9 9-^ (5-lf;UX) *JiC;^5. 104. 
r*jQ^©tS<58«. 

cttcj:-?-?. i£iMiJ&*©#tt©«;fc6MBfctt*# 
f— f;i/©ji/-^>K:«A-rscttcJ:or» jfofcsn 

20 tlESflSi*. *^-^©^fflK-*?>©mOJ1-L 
». mffWH^©Kjttff4©^k^Wt4M*W«-r^Ci 
(Cfc^T&frbtiTfcfc. fc&Atf. ffiSN I T I NO 
L«!:ly-CiaiS3tiri,>5-f ■JrJl' • *■*>£&© a -f;l> 

©»^*i/fc8e3fett^©^f=tws^fti^n-c*j»). c 

S. ffifflT5^ftWS3R©fi3^t5nJ1£tt. J^©*s 
£|SJ©EJ®*>6£r ©«4>£:#fit b ttttnaut 6 
«cfc». JHSB^3ftM©«iIlRQS:?6S^^/c8!>{C»ttK-*^: 

30 4. 7 3 3. 6 6 5^Kfat£§tl-Cl^SiC©M©rt^ 

[0005] ttMMf^jfejR^ h «S«M-f! 

KB, ^«f¥^^*W***mT«W5l/*Wt«<fit 

-^^Xttffeo^jcisjc;^ a ©{c+^^eniMttt? & 
wtifcttc^r. sw3nfc^ti>i-©PiP**s^ 

l6Kc«^F-ri©tc+^j:li^<&W*i«^<bttC» 0 

t,>. 36«c, ¥S^|Sj{cmiB-r5©«:+^*^X««ja 
*5<tC^«^©«(llRS'N©@S*I!l!h5^-4J:^{C. 

toisXT-Aimmztixmifi. m*Li>&wiZ£x® 



[0006] 

^(CEtlMI^ (&9fcWI^;^flR©SbM&) 

StcBS^c I/ 1 >figfc J: * » - ■/^©igMSJttDfifcfig 

rtSPtcES #&9§©x ?•>(•». ff«tflo# 
W©fc©r*5. *»?8©X'f> Ht. (£*©{>©<£») 

«*l/ct>£. fi&ijtt&i. uses, fticxmutcisii 

[000 7] HimZmmx-it. ZT-Z/hifi. 

h©-6P*i«;tt>t©«fiK§aiJ*jlS^T^{±tiigtcKW 5 
ft*«fc5K:. ^a-y«Wt©jaa^g|5(ca(NW6ti 

ffiit©S{£^^sftM@©£&{2S(c&s^«dn. & 

^SbMS©«iM©©±*©eai*fflia{ciJii| 3 S/c«>©K 

©JfrifciWaUfciSEOto!). mtftf7?2£#iDt© 

«£©EE*«:J:-5-C3iBf(C^3tl-S*»6r*S. L*pL 
— £©tt8STtt. «fflK-©ifiti^SP(CH!{ftW7 

7^*aws©*JSiu». *><t/c. ^utew-c 

«. -*f©^f->h*«^*-^««>T-CcBX#W6^ 
■6. TJitofe. -#©X?->h##ffi>{-©;ttftJg8B(c. 
MO^fy h**igffltt-©Stfitf8ffi«:HM=W fctti. * 
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hiaSz:^^«lIlRi|{Cll#WS©?:l»W*/c 

r-5«fc^{c. i-^a±©ftK*(ti)ta^©}^©fe© 

10 [0008] —JUKI. XHVXDZ. f-> Hi. WtlDS 

s #|S]«iJI!k:?& otg^L fc8»©pjfgfl£HS5**r u r 
.fco-cffiHtciittan-ct^^. &pwgf&*. ffe© 

f-JWCS£TSfc«)©S * ©^©J&«fWC$ 
[0 00 9] 

[f£i£©33&©?$£] *6<9>*fWB*j6S-r 

* fcj6©£tfn© * » - ^KmM-KBGi i> x &m s n a 
^©^s«:«Rtrt>5Ai. motmtJL *mxo& 

30 ««-*$J:CJtx^>hfflxL«:S§WAn4©tcji0ru 
*^©^»Sr^S^^> h 1 0*jnUn> 

-5. ^>h*h»k. s»©n^i0©y>^i 2£*r 

aSPffi{cmitW-5fill&*l9:«:^J5Sr-5©K:-h3-ncllffi 
fmoV>?\t&* . -»©££©UJ 1 6 1 8 £W 

>if<or<jt->it, ffe©'j>y©^^->i^a*i— tsc 

i Lxm i tc^snr^a <fc 5 &u?wwsiS2 o *srh 
i#. ^^>K©»2©jsa52 4^ttA}-«:mwt^n 
so 2-3©xf-> i- 1 o ^-©^eitie^tott-cffiffl 



1 
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>\-<D*icwttfimmz&v airtt, 

©iggB2 2©£C3©ffefr©lljl 8{cfi&g&J?>;**iS<J: 

2*>6l2t//'d!(I2B#3 4 ifcWLTO*. 
[0010]^f> U*^<DII3gtttK©fc«>. X5=-> U 
xM»^f->hl Otcio-CW^ U»tmtfi:S. J:0 

(EDM) &±*(C<fcoT. 

5ffW. XttlWj:&S*#r*fts©;^K:<fco-c. x 
RfilH&KftJWct S©*^> KZ>gS^n»lf4SA iffi 
3^rfS|8SP28i3 0tt. ¥fflttW> 

*Bi*tt8mnttt 4*©<fc 5 /<cjg^*#s«c<t o -casts s *i 

SP2 8i3 0«rSHr>KjgK-r-2)©{C#tC®bt:»,>5 (0 
2#M). ®ltciri2tiZ<t:>>i3;<mc1if$b^mmWV 

»i©¥«-c-0i£3fts. jptaravcis; R©B«c*.af> 

4frrta. X^:/|-©i>IWfcfcfol 6mn (0. 63^> 

7 7»2 0£|fe>fc:*?->|'«!)ft3Ltttt 
5. 1-50. 8mn(0. 2~2. 0-f>f-)r*«. 

t7Hl. ftl. 3«m(0. 05-f>^) ©SSCi. 
*J0. 2«m(0. 008^>^) ©fig (fllfe, (g) D 
£€fft/Cl>&. 7^©fWtt, ifoO. 8nm(0. 
0 3-f>*> ©*IE£*ri/Cl>*. Ctl^©^»»* 

[00 11] 02(Cij*i**i£J:-5tcXf->h 1 0£¥« 
36>6H(S»«:^L«e>5t. SIH©!HFW©^a«. frttQo 
e&KM^&'J >^©iSS*tfiJ©l^5S©ffi^l^A# < 
aa&StfSCi&UK:. Xf->l-£ig3©^g:fr|fij«ci5j 
^tc0SB;*i*5J:5&fc©£&*. Rjgn^©U>^l 2 
«. ^JSSl/fc^^>h©SS*rfiJf4^A«r^or*J 
») . lli 1 6 £S 1 8 i©ra©?«*©^«&Ktt. E25S© 
RL *^>h#£WSj^£fW£fc>tt<fc5£T5© 
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«. g«j©^s^es^6A#&eas-ctsttrr^{: t 
*«-cti (03#M) . 2o©pq©^<;>^ra©*iS2 
tssp 1 4 ». £x<o®.ov\m& v >m<Dtswsmsnt 

fiftt/Cis*). Btfttftt. Wlttr&PjmV 1 

•;>^©ietT^f->«, ffe©pj©^';>^©>'-ff-> 
£ftffi#-Sfct/-c(,»s. *><ur. Rf§0& •;>*•©*>*> 

10 ^. g3^|fiJ$fi^A©St>0«:*SariajtcK55L/cit 

Bfiffl©ra^ , ;>^©^i'-> 
*i. -s-ttto^a«j©ias*rM3nipjfi6tt«r«y>3i+ 

it>©i^i6tiS. 

[0012] ftB&m&timV^Witeis^xx? 
CC. Xf >H 0 ©«&&»©»**<£ WElSJfc^il -5 C 

Sttior^ ^taM-te«tc^^^> h«5:#©GyB©PSK: 

gS^pJSItttt. ^fi(cj:5^!!6M©^ffit5fi8©^«i 

T>^*f§U#r-&©«r«JWS. M<ra>^> FISX. 

> h ©g^fcR©JB«g#£« L < !£ft3 #4 C i & 

or. HffiBv>>fh argute S3^jfiii«cc7& 

S©m^©SbfllIUlll©ffi«ES:^ItgK:T-5. C©<fc^%ffi 
if8M4©ffite?:<£ii!-rS. *^SSii-©l^-&¥Sjff|6l 

40 ©^iSK^ftf&^j&sft^L&l^^-cabi,, tfl,^. 
*»lljl 6i#l 8©H«c^c«:^fiB$ti. R(gJ^'J> 

#©siwi^a©figtc^^> h*j§wifflj^i;n*ft 

4>(c-r-5Ci«cJ:"5. lfil^©^fiS©is**i*gi!>(C-rS 
*iJ.*fc^6n-5. Sfc. *^©Xf>h©1#S(I©I^5B 
tt«tcj: 0 . g«tiJ<ty^r> h«S[fl:*iajIli^©± 

*^©^KjBTm*Wl/ri>5tlr-c3*. #«#© 

®ffitts*fcttaettg«:igc;fc^^> f©gu»^K 

50 
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[0013] (e^^CDi^ttttHCC. 1$5£©|gi£* tc 

h i o©5E±&Btfm*st<£-r*fc». a*©0 

Ci3^SP4 0©SSF». ^tl-etliKjl . 3mn(0. 
0 5-f>*) r*S. Xf^h 1 0*tS^SL/fci*. # 

^ 1 2CDUJ 1 1 8 . l£t>tt-£©»»©&o;<P» 

«3ti/ti*{c^f-> h*®?r{cfilf$3-.&©tc®£o 0 
«^;fci&©£fc#*4£|l«-r*/c«>{c. Xf^h*** 
2 6©g«*:£laJtigfl2 8. aotct*. 3m^-3 63&1I9: 
W6*Vt<,>£ 0 Xx>M 0#Rfgfl£ttfc«><5tt-&£. 

— tf-SSS. 5 x#*i/i&£©«fc5 

CO 0 1 4 ] #H3H©Xt-> h©E«:Sil©llfS«*i. 0 
5{Cw3nri,>S. E4©Jg££l3fitfC H5tffWg3l2 
0«. ?2<Dttt>*)lC % XrW^iLTJBfiSS 

*VCl>S. X7^h##2 6©gS;fr|6rtigS2 8, 3 0 
JCtt. SdfA- 3 6 ©fU> 9 (C. F «nffilSK« 

t8KKc@!£-rssfe8t^3 8&WtttHtiXi>Z c Sfcft 
#3 8tt. Xf- >h£rogf^tefc«t>fc£Stc£S-r*,fc 

tttf*/^iMD^ffl|©;*?-> J-©jgS$ct. J188#3 4 
£W-rS&ttW??*20&J&£l,-C *><!:(,». KftttB 

0 1 ©$(J<D^tft 4 BBftrt-B&ftAfcff 3 4 #RP 

(o. os<(>?) <Dm$m4 2zm*.t:m. cck 

c£&otc. *<©<fi©@a©mmt^l2*^^>h*: 
l». fc£X.tf. *ftO«fe. KX&c 1 oJW±©H5£@ 

*^/crrswcfe<t(,». f tfiiA©&-rfls« 
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<t^(CiSS$tl*. ftISM^OXf-> h©igS$©iRttW 
fc^jlCCT-SJ: 5 <CKft3 < ©ffe©JEtfcte 

[0 0 1 5] *^>UXS?©*^>f-£i£»-f-5t:irts 
T^a*©:/^**©!^*!. *a#itttieglii0 8/ 

175. 2 14*HiJ:ypjfl0 8/'l 64. 9 8 6^(C 
10 Hi. ^KS/cttJ-a-^K-O^lt^if ^>^tttC 

fc<b*. /< *-><*©«£#©§§□£ fcttMttli. *x 

> u x&XDftmmm t it*mn t ©rastc j: rmss 

»^jL-:/tc. ^t>BccrS0i/ri,>-5/J^^^© 
S&ftfcSSfi-T* £ ST tCfS©^Fffi©«Fffi!?:^U-CC»4ffl© 

*^fflU-Cfe«fc(,». ^7=->h^Stt. #5)12. 7~2 
5. 4S^d> (5~1 0v-/*PY>^> ©f±±*l»3 

•6©«. ^<©iRI*)!> J *S. fct^.tf. fb*«JX5,^> 

^»©^f>h«rl3ID¥1SLhr|n]«F«:{b^afjK:x 
?^>yr-sc4#rS3©-c, siSffrr**. {t^w 

^wsTScttcior. x^>h©rtffi©^ffif±± 

30 tf*%m-r-5C4*J-C*S. Sfctc, fb##jx-,*>2/ 
MW©SJ?*J<fcC^ja«J®tt. ^^>U^^©^»-^ 

*fb^j{cx 7 ^> ^-T5©rB& < . ^x\i.—mH} 

(0 0 16] *^W©^^>h«:Xf->UX«|©jp«^ 

€»fb^j{cx7^>^-rsss&fij^tt v rx^»^< 

tttkD J: 0 4>«c lr»tS«tf A ■» fc 0 ISe b/c o r 

50 ^tc^sni^ffits^-^Y^yi^-rifc^a 
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>F©l3ittC&flrrSC *7->hA*-> 
£KfflL* 7^ h «r«S(cafe-r 4 «fc StC'M & 9 * 1 
Xlif C<ktC<fcoT. loogSOffiSfc 

t** * - ^* 688©;* -r> h C t tf-c* 

[0017] XRw<DZ7->t*&is.-rz>mtc%w}3m 
it x iSMmhtitctumrnxm <edm> tc<fc£fc©-c& 

93©X7^haK ^T^UXfffcDJ^tt. &ifc2fli©T 
£*rtyTl>S©#Sg$Ll,>. *^©^?-> h 1 012. 

«. ^5^^-. *>*';9A^©«fc5&tti*s*s 

3fiti©^eiK-P«a3ti4„ #|(B?§©;*?->I~£tt#i|g 
8^0 8/2 3 3. 0 4 6#{CS*g$nri,>S. *^ 

®^.f> h ^^aH-etm^^^Atctt^iitj i o©jf s 

A5 0«. ^ a- :/«©&*!# 5 2£*T->h5 6. 5 

8 ^^-uTjKgi5^sai)R@©aja«:Basr4 ©cc^ffi $ tx 
ra. sc;^7 i >h«rBBrr-&©ffifflr*^rffi{coi>r 

BH~H7KKaLTi¥lffl«:a|g3ti-CI,>S. J£I5 
<ceia©»«>T-K:oc»r. Xt-> f-©c©J: 

ss-r6*^w©^-f>h©ffi*©/c». ttee^oss 

tooiaisws/^^-ABOtt. ^^>hfc«tc;ffi© 
AXiSW *es jfn«©-a5%teS-r* &&©<&©& 
Baggtc^fflSiiSvjU^U-^ > • t-)\> 6 o * 

t— 7-;KDM{iMgg&K:i2iSS*a/c 2 o©0JiRT>Jfifc&eWt 

xtt^-^iaaiL-ci^m i ©*-y >£*rut:<,> 

H0fc^©fMI>^D;6*J;9fcffi*>{dSl,>ffiglL RSFra 

Jt^-y^KVALr'iJU-^K&Stf. fl-|Sl*©¥g 
^rsj**:^^- >©SH«:i^?nr t>4 <>©«cR« 

•T. X^>F5 6, 5 8*gffitt5 2«Cl5tfmfc&. & 
mtt-is J: tfx ^ > F ILSM***; ^- 6 o ©seas® 



* » 



(8) ^8-336597 

14 

h*VOU->6 2©±*C&gO. ^ffiKTdi2-5©^U- 

$-j>ci*ttntc-rs/c«>ic. ^tu^^Aso*,^ 

«c»A-T4Si{c. 2^©x^>HiJBt;*fti£W*'^l' 
«rJ«]*-r -5 ffi o SS 0 Xtt U v - Rfl CCX f > h %(4Sft «> 

io -rscicctoT. H£-r*c £ 

• -&ifiKCCj(iigSia4ft©SJRt©itt«««!=&PILll:l/-C 

tor— ^©sstcj&^rafefigtcgyru-s. 

[001.9] 7\M/B. ^-T + 6 8*iRjiL 

•ci»im2©4'--><>* : ffLr(,>4. tf-n-'^-f-mw 

*J(c«. «aM"Slfflfig©m«il2|i§i l/T. a«©Me 

zjm-rzxf—T-jwm f •? -^©-Bctno 

^tfc.fc^f-^Fffii^^SiiJliUtK:^^© 
^©^-r-^KoiirsiWLrt/oS^ KMJ&Stf 

40 F 5 8 ©atidSSP2 2 (cBtftttSSfc-f fcfe^ 

7v^2o*i|9:we.nrfe»3. cw©7? ^*«35ge<j 

HRS©M^«clRftWS. ^fM^6^t>tt«fc»)fei(CK 
A86MIS7 2©ttMaS©jfi(4 

*SW-CfcJ:l». 7 9 fB. ^«[*t?ft>tirt>4IS. is 
<fctf, #**Vjfiaaia©fiSfitcJ:0«:li>i-teJ:^f-> 

50 [002 0] H8(C^S4a5J:5«:. Xf->h56. 5 



I 



15 

8tt:&*. Xf— 7"Jl/5 3tCj:-jri^ffl«-5 2©JgS6«C 
«W5©K. i^*'XSflg/j:<b-©^iBj^)®^tt^Wr 

l>. ^ir^SS, 5 8©4>&< £fc-9$##&H-5 2 

©ttiti)»6S£C;ri»5. H8T(I. it 4 V O + 6 8© 
#fStf-5 2<t;*^>h5 6. 5 8*i|8:g3ftSfS 

ntrus. mBOGHs-xe 4#, /w->6 
2©ito»3KSegS*i/c#*IK-*jJ:tf;*^> h^g^t 

ttKJgKe?*** «fc 5 K *7f -f\>U#sigg HI 3 tlX 

0 tfttCfc!! 7 2 itmsb&£ ft. S^n-fex©|gfc;gffi 

©#fflK-#03gLfc±S. flKFfcQK&lsfcQtf-**. m 

«SK-©^«-«(c^N?¥i±W^*«J. SiSiSflf TDA 
CRONj TTEFLONJ £ UTi3jt3tVCt>Sl# 
'J v -#8© «fc 5 U . #«ccca^-r S ^ < ©#*4 

(002 1) *s?ioxf> h ^^iw-inai^^^AK: 

ffl*iitf«II©»3;H,»*ffi*i. HI 24s«fctf01 3Ccin 
SftTTUS. COgltflft*. H8-H91 l(C*i3tTCl> 
*HteW£fflaL-C*jD. SJf#©j|teff9-C». 
H5£^-S©R:#-©^f-> h*5ffiffl$tiT^S©«:« 

4. ^-©^7->htt. jfiUBB&s l 0 Oim^Hg 
SftMTSUriJO. #^©i£<4ig#{c;*^>h«:@5£ 

T Ltc»a>i ©ittti^aj*ia3f{c«f#-r s©cc 

-H5-£r:fr«:WLTl>.&. i3SW'>Xf-A8 0 (012. H 

1 3 > m$*s}>M<Dtbma 5 4 ©atttta©* c 6 

tCiSSnTtr**. ©.X-f->M2©iSftigSIJ2 4 

*»©a3«rf«J:-a"C. &m5 2©itftiSBI5ecii5tft 



(9) $#§§¥8-3 36 59 7 

16 

vx\,*z>. hi 2fej:cflai 3^#M-ritffi»$ns 

f—f-frB 0©'W->6 24B£iE>£-e*<!:ffiB$CClt*ig 
**«ffi«-5 2Cclni^SC<b(cJ:- 3 T. ¥S*I^©05B 
#**7->l-tcfjailSCitf-C*£. *SbEflft7 2 ©Si 
§fijf5 4©S&(4g©^feififfiHC7 v * 2 0*ff t/ji 

[0 02 2] &fflf$klili/Z.?-A<C}sl t >X*8m<0?.f' 

> b zimTz>ffl<D$mmi)K m 1 4 a .tc^a 1 5 cc^ 
20 *<3B.o^SM-52*fiirjic;ri^x7 : ->F 9 2* 

WU X-f>h9 2©Sri©S5^9 4{tf;ffl>t-5 2©i5 
tttidKcSCF. *:r>h92©Jff2 9 6 (t^ffiit 
5 2©jgflrt4EttgtfTI,>S. ^t=-> H9 2©&^(4R 
IS^I^IZB, AXS^*iA#©##CCSWA*i6n 

^->9 8tt£>r, ^7 i >h9 2©S3^|SJttS 
K&->XW&l,tct S . ia©!!^©^^^-^ J: ») 

30 >h*J. H8~H1 3©HiSiN{c*Jl»Tfi^3n.&^1i 

2o©X5 : ->h©C>-rti*»©fi3©i!>«:< it2fifC* 

z>*>hi>i>. hi s^M-rst^-sjr^tc. 

h9 2R^e©±»caST5^ffl>T-5 2tt. ^ffl^tt 

nut 5 4©ss(c^sj;otc. tiasi«)sn-c(,»i. 

40 «t^^7 i > l-afiftijfa^rt©®0f{csiufc^-csiffl 

[0023] ^ffl>t«:igMaLt:ttIij^*r&!le-re/cS>© 
ttoHtmm t i/T©&ffl<c&a u r*^3«:oc»r5iiW 

OT#fc**. #»©flfe©M^«C^^>h?rfiM-rSCt 

> h*^f«^«F{a©K#WS^if J:tfifei^/J\ga>£>lt 

<D£X<DMi<gXO>&®tC*tLXmtlC&&1rZ. 
so *^>h**¥S#|Si^©lU©fctS^tciKl8b 



17 

[0E©ffli|i&ifc9n 

da i ] neiBtc^LAsif©. -«(C7 7 irtmiutx 
«0-c*s. 

[043 ^^>h*Rjgfi^{C^*/ci*{cjggr5igg|I 
[05] ^©IRttW^&i. X^>h£RfSJBtc*t«>;fc 

[08] g®ttKifi#j£*ft;M^©*7->K s 

[09] »a>i-*cm«w6nfc08©xf >kdio© 

[010] tfxfl/ htI&tt*|(iKtir©&i£ 

tcSWUttfflOX^^h*^t/c^{CfcWS, 08©* 



(10) 8-336597 

18 

[011] ^iK-teJ:^^^ bM$.#Z<mu*}7-~ 

^^^^©^©©ap^iiifiiiiSH-cA-jt:. 

*#«Jtt£tHS';* ^ a &7jk l tern vs> 
io [013] mmi$£ifX7-i> hm&ttimtoLmmm 
(mtiiSfcmMtc&mutc&icisttz. mi 2©j£m*> 

XT' A©S|5^»fEffllJ®0-C* S. 
[014] #&9J©X;r> |-£g1SJtS§fflS';*?-A{C*& 

*ii^cMtc»i|©^a©gi5»KiBlg!lffi0-c*-pr. 

[015)01 4©Sim^Xf i A©a»»fMfflM0-C* 
oT. »ffi^3J:c;x^>hfflSrtt©ffiffl©ISK:*jW5 
^■^A^LfcS-CftS. 
20 [ft^f©l&l8] 



1 0 




L 2 




1 4 




20 




26 




36 




38 




50 




60 




30 6 2 





[02] 



[03] 



I 



<ll) *#B9¥8 -3 3 6 5 97 



[01] m4] [13 8] 




(13) 



&m¥8 -3 3 6 5 9 7 



[015] 




7P> h^-zs<Dt£Z 

94041 V^>f-> *f 4 301/ V 95051 £ 5^7^ +-T^P> ^ 

F7^^ 57 x-f 3032 



&B§¥8 -3 3 6 5 9 7 



1. Ti lie of Invention 

INTRALUMINAL STENT FOR ATTACHING A GRAFT 

2. Clalas 

1. An intravascular stent for implanting in a body 
lumen, comprising: 

a plurality of cylindrical elements which are 
independently expandable in the radial direction and which are 
interconnected so as to be generally aligned on a conuaon 
longitudinal axis; 

a plurality of connecting elements for 
interconnecting aaid cylindrical elements, said connecting 
elements configured to interconnect only said cylindrical 
elements that ar« adjacent to each other so that Baid stent, 
when expanded in the radial direction, retains its overall 
length without appreciable shortening j and 

a plurality of hooks on said stent for attaching 
said stent to the body luroen. 



2, The etent of claim 1, wherein said plurality of 
hooka penetrate the body lumen to more securely attach said 
stent to the body lumen. * 



3. The stent of claim 2, wherein said hooks 
penetrate all the vay through said body lumen. 

4 . The stent of claim l , wherein said plurality of 
hooks each have a plurality of barbs that extend a distance 
from said hook and penetrate all the way through the body 
lumen. 



1 



(15) 



!f$ea¥8-3 36 5 97 



5. The etent of claim 1. wherein caid plurality of 
said cylindrical elenents are capable of retaining their 
expanded condition over a range of dianeters . 

S. Tha stwt o£ claim 1, wherein said plural- ty of 
said connecting eleaents betuean adjacent cylindrical elements 
are in axial alignment. 



7. The stent of clain i # wherein th* rtant i* 
formed xron a single piece of tubing. 



fi- The etent of claim 1, wherein said otent i* 
formed from a flat sheet of material. 



3- The stent of clain a, vherein aoid stent is 
rolled into a cylindrical configuration fro* said flat eheet o£ 
material. eaid flat *heet of oaterial having a first 
longitudinal support bar and a second longitudinal support bar 
which mace when Bald stent is r<J ll«d into said cylindrical 
conf iguratlon T 



10. The »teat of claim S, wherein said first 

longitudinal support and said ^cood longitudinal support bar 

axa attached by any of welding, eoldexi^, brazing and 
adheslvea . - > 



11. The stent # of claim 6, wherein said stent is 
rolled into a cylindrical configuration from said flat eheet of 
material. said flat sheet of material having a first 
longitudinal edge with a plurality of first lap jointa and a 
second longitudinal edge with a plurality of second lap joinfco, 
*aid first lap Joint* and said second lap joints engaging in a 
mating relationship when « s id scent is rolled into said 
cylindrical configuration. 
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12. The ctont of claim i, wherein cam stent is 
formed of a biocompatible material colectad from the grcmp of 
oatexialE c w i 0 tin 9 o£ .t.iiUess ateel. taatalum and 

thermoplastic polymers. 



13. The e tent of claim l. wherein said hook© axe 
attached to eaid first end of said stent by any of welding, 
bra ling, soldering and adhesive s . 



14. The stent of claim 1, wherein said etent is 
expanded radially outwardly f rott vithin by a force so that said 
stent expands from a first dlautar to a second, larger 
diameter to engage the body luncn. 



15. The stent of claim 1, wherein said hooks are ozi 
a first end of said stent. 



16. A graft-and-stent assembly for repairing, an 
aortic aneurysm, tfca coobination comprising: 

an expandable cuJbular graft having a distal end 
and a proximal fend and having e length sufficient to span the 
aortic aneurysm so that said distal end *«1 *aid proximal end 
are adjacent healthy aortic tissue; 

an expandable stent affixed to said graft, said 
*tent extending fox at least a length distally of said graft 
*ueh that upon expanai^n of the graft- and- stent combination, at 
least a first portion of said etent will extend distally of 
said distal end of said graft; 

eaid stent having a plurality of cylindrical 
element* which are independently expandable in the radial 
direction and which are interconnected eo as to be generally 
aligned on a common longitudinal axis; 
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* plurality of connecting elements for 
interconnecting said cylindrical elements, said connecting 
elements configured to interconnect only said cylindrical 
elemenca that are adjacent to each other so that said stent, 
when expanded in the radial direction, retains Ug overall 
length without appreciable shortening/ 

eaid stent further including at leest one 
attachment oeans at eaid distal ly- extending portion of *aid 
stent for engaging the aortic vail distally of the aneurysm and 
affixing the graft-and-stent combination to repair the aortic 
aneurysm; and 

catheter meaaa for delivering and deploying said 
stent and eaid graft, said catheter having a balloon portion 
for radially expanding said stent into engagement with the 
aortic wall. 



17. The graft-ond-atent assembly of clatn 16, 
therein said at lease one of said, attachment neane includes a 
hoc* on said die tally- extending portion of said Stent, 



18 The graf t- and- b tent aseeasbly of claiat 16, 
wherein said at least one of said attachment means at said 
diatally-^xtending portion of a aid stent includes a plurality 
of hooka for penetrating the aortic wall thereby affixing the 
sraxt-and-Gtont combination.. 



IS. The graft: -and- stent combination of claim IS, 
wherein aaid catheter further includes a retractable eheath for 
retaining said graf t -and- stent combination on said catheter, 
said retractable sheath is withdrawn in fcha proximal direction 
thereby allowing said stent to radially expand into contact 
with the aortic wall. 



(18) 



#&a¥8-3 36 5 97 



20. A graft-and-stent assenbly Cor repairing an 
aortic aneuryaa. the combination comprising; 

an expandable tubular graft having a distal end 
and a pxorircal and and Wing • lengcfa sufficient to spaa the 
aortic aneurysm so that said ai.fi end and ,*id proalaal end 
are adjacent to healthy tissue; 

a distal «tect and a pcoxinal stent affixed to 
*a ld graft at aai« grafl: dl8taI ead ^ ^ end 

respectively, each of M id .t.nt 8 ^tending tor at leaat a 
length out of said graft auch that ^ e^sion of the graft- 
and-stent coabioation, at least a first portion of each of said 
diotai stent and said proxiaal stent will extend out of said 
graft; 

said diotai ote^t and said proxioai stent each 
having a plurality of cylindrical c W nCs whJch are 
independently axpandable in the radial direction and which are 
interconnected SO as to he generally aligned on « common 
longitudinal axia,- 

* P luralit y o£ connecting elewentB for 
interconnecting aald cylindrical elenenc, said connecting 
elements configured to in t<ei - coal , cct oaly sald cyliTMlrical 
elements that are adjacent to each other eo that «aid distal 
stent and cald proximal stent, when expanded in the radial 
direction, retain their overall length without appreciable 
shortening/ 

fiaid distal stent f urtW including at least one 
attachment nwaas at eaid distally-** tending portion of said 
distal curat for engaging the aortic wall distally of the 
aneurysm and affixing said diatal stent and graft combination 
to tha aortic wall/ and 

cathafcer wane foi delivering and deploying said 
distal and proximal stents and said graft, said catheter Wing • 
at least one balloon portion for radially expanding said distal 
stent end said proximal stent into engagemeat with the aortic 
wall . 
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21. The graft-and-«te*t aaaenbly or claim 20. 
wherein said distal atent has a plurality of hooJcs oa its 
distal end for penetrating the eortic wall thereby aEfixiny 
aaid distal stent and said graft to the aortic wall. 



22. The graft-and-Steut assembly of claim 20, 
.wherein said proxircal stent has a plurality of hooks on its 
proximal end for penetrating the aortic wall thereby affixing 
the graft -and-stent combination to the aortic wall. 



23. The graft- and- c tent conbi nation of claiu 20, 
wherein eald catheter further includes a retractable aheath r OT 
retaining said graft -and re tent combination on said catheter-, 
said retractable sheath is withdrawn in the proxiiial direction 
thereby allowing said »t en t to radially expand into contact 
with the aorclc wall. 



24. a graft -and-scent assembly for repairing an 
aortic aneurysm, tha combination comprising: 

an expandable tubular graft having a dietal end 
and a proximal end and having a length sufficient to span the 
aortic aneurysm so that said distal end and said proxiraal end 
are adjacent healthy tissue | 

an expandable stent disposed coaxial ly vfithin 
and aff ix«J to said graft, said stent extending for at least a 
length die tally of said graft such that upon expansion of the 
graft -and- scent coabination at least a first portion of ©aid 
•t^nt will extend diattally o£ said distal end of said graft; 

said ataat having; a plurality of cylindrical 
elementa which are independently expandable in the radial 
direction and which axe interconnected so as to be generally 
aligned on a comnon longitudinal axis; 
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a plurality of connecting elements on said scent 
ror connecting said cynical dements, said connecting 
* ement. eo*£ ljP «. d to laterconnect ^ cylindrical 
elects that .« adjac en t co each other so that sald at ^ t , 
"ten expanded ln the radial ^ 
-cugtP. without appreciable shortening and 

catheter mean* for delivering and decoying Mld 
stent and eaid graft, said steat expanding iato cngag ^ ^ 
the aortic wan *. af fix Bald ^ ^ ^ 
the aortxc nail. 



35. The graft-and-scent assembly or claim 24 
•Herein eaid stent baa , plurality of hooka at its distal ^ 
for penetrating and attach!** „id stent-and-graft combination 
to the aortic wall. 



26. The grafc-and-atent eeeeisbly of claim 24 
wherein said catheter include* a balloon portion for assisting 
with the radial ^pansion of „id et« t and for forcing said 
books Into said aortic wall. 



The gr«ft-and-stenc assembly of claim 24 
waerein said Mtharer f»«W include, a retractable sheath for 
retaking said graf t-and-stent combination on „id catheter 
-aid retractable sheath is withdraw in the proximal direction 
thereby allowing ^id stent to radially expand into contact 
With the aortic vail. 
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BXCKG^OTWD OP TP S rgVBWTTOy 

The invention relates generally to endoprostheses 
and, more specifically, to itttraXumi»l grafts and devices for 
deiLveirirjg and deploying the same to an area of a body lumen 
that has be en weakened by damage or disease, such aa by an 
aneurysm of the abdominal aorta . 

An abdomi n al aortic aneurysm { 'AAA- ) is an ah no ma 1 
dilation oc the arterial vail of the aorta in the region of the 
a area that passes through the abdominal cavity. The condition 
most cota-Qonly results from atherosclerotic disease. 
Frequently, abdominal aortic aneurysm© are dissecting 
aneurysms, that is aneurysns that are forms d when there is a, 
tear or fissure in the arterial lining or wall through which 
Mood ia. forced and eventually clots, forming & thrombosis 
which swells and weaJtens the vessel. Abdominal aortic 
aneurysms do not cause pain, but are easily detected in a 
thorough physical examination. If the aneurysm is not detected 
and treated, it ie likely to rupture and cause massive 
hemorrhaging fatal to the patient. 

Treatment of comprises coma form o£ arterial 

reconstructive surgery which connonly is referred to as a 
"triple-A* procedure. One such method is by-pass surgery, in 
which an incision ia made into the abdominal cavity, the aorta 
is closed oEf above and below the site of the a&^urysn, the 
aneurysm is resected, and a synthetic giaf t or tube cLsed to 
approximate the diameter of the normal aorta is sutured to the 
vessel to replace the aneurysm and to allow blood flow through 
tha aorta to be re-established. The graft cocrmozily is 
fabricated of a biocompatible material that is compliant and 
thin -walled. Kylons and synthetic fibers such as those 
taanufactured under the trademarks tacaos or T3FI-0N have been 
found to be suitable for the construction of the graft. 
Studies have shown that the mortality rate associated with this 
surgical procedure is favorable (leas than S%1, when it is 
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having an AM typ.caHy are over .'5 years o£ age, and Oftea 
.-vc other chronic iain .„ ea ^ increa8a ^ ? . ^ 

Thl *. Cr Past -° 13erativ « coo.licatlen*. Tho« patients 

thus are not ida.1 candidates for ^ ^ ^ ^ 6 

T, ; » beS ° P ° inted ° Ut ttoC thia Precede no* often 

™*lcy rate ancre^e, to over S 5» . becausa ^ th- 
cxtensavon.es c f thc ouxgcry and the tis>e tQ 
a pacient for the procedure - 

Beeauae of the aforementioned disadvantages to 
conventional aurgical -.the*,. enotner orocedure vas oeTCloped 
as an alternative to convention.!, •„-,•„* euxgery. rhl S method 
also involves eaplaceaent of a graft at the sit e of the 
anenxyan, hovever. the graft is deployed there by being carried 
by a catheter, wix«= or other device suitable for negotiating 
the vasculature which ia routed through the oscular syst.» to 

Tj^ C \r a t " at " Mt • Srraft and It, deploys 

*y«,t«n often are introduced into the blood atrean, 
percutaneeualy with a teroral approach and the entire procedur- 
es, be perfomad uaing local rather than general anesthesia 

it . • „, , Ch * at the aneurysm, 

it disengaged fro* the delivery eysten and «n be affixed to 
M- aortic -all botb dintally and p««i»al lv or the aacttrysn . 

pUrp ° 3e ' sraftlng systems naually include fixation 
means such an staplea or hooks which can be ^nlpulated ai 

feature of the nyatem or. alternatively, by eo»a ohy.ical 
auch aS by expansion of the graft through the 
application of preoeure or a tenperature change. To «vold 

^ZT* ^ aCt T eaZ ° £ 015 attd to attachment 

elements from damaging the rafisels „ ^ fQrrard 

■~v«*nt of the ayate™ while the graft ia being routed to the 
tr-atment aite. the aystaes often -re provided with a feature 
=uch an a capaule or . eheath that protects >Bd e<Mltaillo ^ 
graft un.il euen time aa deployment is desired. 
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Cnce the 3 x*£t is in place, it is position** in th= 
vessel spanning the site of the aneurysm such that, the walls of 
Che graft ara generally parallel to the vails of the affected 
area of the aorta. The anaurycai thus ic excluded fron the 
circulatory system by the graft rather than being resected 
altogether. if the aneurysm ia a dissecting type and a 
thromboaio cxiata between the wall 3 of the aorta, the now- 
excluced wauryc^ cnav beneficially prwitfe structural support 
for the graft. 

Grafting systems ere known that include what commonly 
is referred to ae an attachment system, for deploying the graft. 
The attachment system is a tubular device which is fitted 
inside and is generally coaxial with the graft, and which can 
extend out of the graft at either or both the proximal and 
dietal ends thereof. The attachment Gystem often has a 
lattice-liXe or open-weave structure, that pruvidee it with 
flexibility and which promotes rapid eadothelial tissue growth 
through the structure once the graft has been deployed. It may 
be provided with additional hooX-like elements for penetration 
of the intical walls for attachment of the graft to the aorta, 
or such hook-like eletaeats may be provided on the graft itself. 
Graft eysteas of type described can be found in U.S. Patent 
Boa. 1,78 7,999 (Lazarus) 3 5, 104,399 (Lazarus) . 

The actual function of delivering the graft way be 
accomplished by inflating a balloon of et catheter, 5>y 
introducing pressurized fluid into a lueien of the catheter from 
a source external to the patient. Inflation of the balloon 
applies a force to the graft and any attachment system supplied 
therein. Thia force exteads radially and presses the graft tod 
attachment system into the veaeel wall juot above and just 
below tha aneurysm. Hhen an attachment system is used, 
disengagement of the catheter fro* the graft also has been 
accoapliehed by taking advantage of the chemical propartiea of 
tha material from which tha attachment system is manufactured. 
For example, e prior art attachment: system ic known that is in 
the form of a coil of an nickel- titanium alloy, manufactured 
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under the trademark WirXNOL", that will expand radially upon 
being heated to a higher teraperatura . The longitudinal 
dimensions o£ ««y attachnent systea used nust account for- any 
redaction in length that might result from radial expansion of 
the dew-ice. Other devices used to attach a graft to the aortic 
wall for AAA repair include intravascular stents or the type 
found In U.S. Patent No. 4,733.665. 

In order far a stent to be used roost advantageously 
with a graft deployment cyacem for treatment and repair; of 
aneurysms, the stent mist be composed of a biocompatible 
material. The stent aittultanaouflly TO t be flexible enough to 
comply with the catheter or Other element usad to route the 
graft through the often tortuous vascular path to the site of 
the aneurysm and strong enough radially to maintain the opening 
in the- graft once delivered. The stent oust be well suited. to 
deployment by a delivery cyctero that is not overly complex, and 
thus in reliable and easy to operate. Further, it is desirable 
that the stent be expandable, bo that upon application of a 
force ox physical change from within, vhich is sufficient to 
cause ite radial expa ns io n , the stent encourages affixation of 
itself and of the graft to the aortic walls . Although various 
graft delivery systems have been proposed, none adequately 
provides all of these desirable features. 

what has been needed and heretofore unavailable is a 
stent for use in combination with a graft which has a high 
degree of flexibility for efficient advancement through 
tortuous passageways, which can be radially expanded from & 
relatively saall diameter to a relatively large diameter 
without substantial longitudinal contraction, and which 
exhibits nechanical strength sufficient to adhere to the vessel 
walls and to maintain the patency of a synthetic graft 
Implanted at the site of an aneuryan. The present invention 
satieties these needs. 
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injure .tr ^ 7 6yS "" £ °* ******* - 
J - 3 ° cls ' «ad most notably £or treat 

invention is e^pa^e, so ^ a lw J^** 
maintained while cha gr^-d-^ cc^^cl 

Penetrate th. *o, tie Z T^Z^Z ^ ^ t0 
the crraft tk- „ * ab ° VB ^ a«*«ys» to anchor 

thi-ough tortuous 177^^^ 

t*. ~t.ri« ^V 5 " 6 ™' to the -proximal- i s touard . 

on the aallaon portion of the catheter -n. ^ 
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extends prwcuoally of the aneurysm The distal end Of the 
stent is provided with attachment hoois for penetrating healthy 
tissue in the ao rLic wall above thfc aneurysn in order to attach 
the Srrart-ood-atcnt combination to the aortic wall. Tfc© 
attachment hooks can have multiple configurations as dac^ribad 
herein. Due to the high pressures associated vith blood flow 
in the aorta, it may h* wEeccaaary co provide attach«*nt hooks 
in the. proximal end of the graft since the graft viU he held 
in place hy the pressure of the Mood flow. However, under 
certain conditions, attachment hooks in the proximal end of the" 
graft *iAy be desirable. 

Thus*, in one cmbodicMjr.t, a pair of stents are 
attached to a tubular graft, one stent at th, proximal end And 
one stent, at the distal end of the graft. The stents are' 
oriented so that when both the graft and the stents are 
expanded to larger die^ter states, the stents will ha coaxial 
with the graft. The portion- of the stent extendi -g out of the 
graft are affixed with hooks for penetrating healthy tieeue in 
the walla of the aorta above and below the aneurysm, to aid in 
attaching the combin-d structure to the aortic wall. Ihe hooks 
can have multiple configurations such as one or more barbs, and 
the barbs can be of various shapes , containing one or nore 
angles, co that the hooks effectively will anchor the graft- 
ed -stent COtribinacion to the aortic wall . 

Geaser-ally, the stent of the present invention 
includes a plurality of cylindrical elements aliened along a 
longitudinal a^cis of the graft. The cylindrical elements are 
interconnected by at least one interconnecting member, but each 
cylindrical element is capable of being expanded to a degree in 
a radial direction independently 0 £ other Cylindrical elements. 

The graft -and-stent combination can be readily 
delivered to the aneurysm by mounting it on a balloon portion 
of a delivery catheter, and pacing the catheter-graft-stent 
aeocnibly through the vasculature to tha icapl=mt a tio« .it« . A 
variety of «eans for securing the graft -and-etent conciliation 
to the catheter during delivery is available. Presently, it is 
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preferred to c empress the a tent onto the balloon, and to retain 
the stent and the graft on the balloon using a protective 
sheath. 

Other features and advantages cf the present 
invention vill become more apparent from the following detailed 
description of the invention, when taken in conjunction with 
the accompanying exenplary drawings. 

DETAILS ft nrarmPTT/vg pp the p^eperr^d ^odtmkwtr 

The invention relates to on intravascular stent, one 
or more of which is used in conjunction with a knovn tubular 
graft for repairing body lumens of all types. as described 
herein, reference is made to rapping « tt aortic aneurysm, 
however, other body lunens axe equally suited to receive the 
graft -and-s tent combination of the present invention. 

FIG. 1 depict© a stent 10 incorporating features of 
the invention, in the state the stent would appear if flattened 
prior to rolling into a cylindrical configuration. The stent 
generally is comprised of a plurality o£ cylindrical rings 12 
which are spaced close enough together to allow the stent to 
provide a reliable means of attaching the graft at the 
treatment site, but are not so tightly spaced as to inhibit the 
flexibility of the combination. The cylindrical rings are 
connected to each other by connecting «J«bers la, Each 
cylindrical ring is characterized by a serpentine or veve 
pattern, having a series of alternating peais 16 and valleys 
IB. The degrees or curvature indicated hi arrows B alor^ 
adjacent peaks and valleys are different and] preferably, the 
pattern of each cylindrical ring is in phaselwith the pattern 
of every other cyl indr ical ring, attachment eleaenes 20, shown 
in FIG. 1 in the form of hooks, can be provided on a first end 
22 of tha stent, to engage with the aortic vakl when the stent 
is deployed. X second end 21 of the stent wliLl be attached to 
the graft whan the graf t- and- c tent combination is assembled. 
As is described more fully below in relation to FIGS, a -11, 
when two stents 10 are used in combination with a single graft, . 
only the stent situated at the most distal jend of the graft 
need be provided with attachment elcmenis in order to 
adequately anchor the combination to the ve^se3 In fig. i, 
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che co =f lsrnratioa of th6 hooli , . e auch ttae ^ ^ 

at every other peak 18 that is at th. £irac end 22 OI the 
-tent, which will eo-pri.. the ^ diBtal eBd rf ^ 

h« n / t H"/ Ully ^ ° rien " d f « sach hook 

^1 portion 32 heading outwardly f rc the distal MSt 

cyOi^cal ring, and a barb po, tioll 34 extending the 

T*= expansion properties of stainless steel make it 
a Preferred »atexial tor the stent 10. is Bet £orch „ 

fully belov, the stent, including t*e books, can be fonaed from 
« flat sheet of material by cWcaliy etching, laser cutting, 
or electronic discharge machining (EDM) and the l ike . It ^ 
±* contemplated that tha hooka may be foraea i^epeadently of 
the stent and «ub. ftquent i y attached to it by weidi^, brazlng 
or another process with the e^Uralent effect. The body has 

IT leil9th L ' 1 ~ ?ti ^ V^UMl with a 

longitudinal „ lB A of the stent whea the body 1„ rolled into 

a cyLinder, To secure the cylinder, lengthwise edges 28 and 30 

of th. body can be connected with a suitable Beans such ae by 

welding, brasing. soldering or -it* adheslves. A yttri^.-jic 

laser is particularly suitable for elding thc lengthtflBe edges 

23,30 together (See FIG 3). 

. IR * PreBentl y P«£arrod embodi^t, as shovn in . 
• IG. 1, it is contested that a stent with the di^sional 
characteristics disclosed below would be suited Cor use with a 
in triple-A procedures with a variety of vascular 
anatomies. it ie elear , however< thac a sceilt ^ oth£r • 
darcensions might be equally W9t »l in . graft delivery 
procedure. Preferably, the stent 10 is formed fro» a flat 
sheet of stainless steel. For a flet sheet, prior to being 
rolled into a cylindrical shape, width W of the stent ie 
approximately « iiii«. tM- (0 . 63 iaches) , Xel ^ th t ^ 

the scent, exclusive of hooka 30. i. i» tie range of about 3 j 
to so. 8 milllnetex. (0.3 to 2.0 inches), it ia dWrafai. for 
tne connect^ members 14 Co have a tronsveree cross-section 
similar to the transverse dimensions of th. undulating 
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components of the expandable band*. The abaft of each hook ias 
length C of approximately x . 3 {Q 0fi ^ 

dimeter (or width) D of approximately 0.2 mlli oe ter S (0.003 
inch} . The barbs of the hooks havs vidth fi of approximately 
0.8 millUeters (.03 inch). As cta ted, these diinension* are 
pref-rred. but the eelectixsi of tha «o*t appropriate dimensions 
in a particular clinical situation may vary considerably from 
patient to petient. 

After the stent 10 ban been rolled into its 
cylindrical shape from a flat sheet, as seen in PIG. 2. the 
unique feature of tha device axe such as to allow the etent to 
be uniformly expanded in a radial direction, FIG. 3 . both to a 
significant degree and without large variation in the level of 
diametric expansion of each cylindrical ring. The cylindrical 
ringa 12 are transverse to the longitudinal axis A of the 
finished B t«nt, and the varying degrees of curvature B between 
peaks 16 and valleya ia tend to equalize the stresses 
expariaacad by the etent during expansion, so that the peaks 
and valleys of each band deform radially with substantial 
uniformity upon application of an expansion force. The novel 
structur« permits the stent to increase from an initial, snail 
diameter to any number of Larger diameters (See FIG. 3]' When 
the interconnections n between two cylindrical rings are 
aligned with the interconnection* between all other cylindrical 
rings, such that the attachment is accomplished by traversiix; 
the distance between tha peaks 16 of consecutive cylindrical 
ringa, the serpentina pattern of each cylindrical ring is in 
phaee with the pattern of every other ring. This manner of 
connection of the cylindrical rings thus *inimi«e* the degree 
to which the stent will be. shortened or will contract along ito 
longitudinal axis when it is expanded radially about 
longitudinal axis A. Thia configuration also limits twisting 
of the stent upon oxpanaion and it enhances more uniform 
expansion. The in-phase cylindrical *i*g pattern, further are 
thought to reduce tha likelihood that the stent or any Portion 
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St^I 41 ! 1 reC ° U ' ° r 001101,58 ^ to it0 8tartin 3 
•tear deployment. 

, _ numi,er and orientation of the connecting members 

0. Che Stent 10 can be varied ia order to thc de3 , red 

longitudinal flexibility oi thc stent structure both in "the 
unexpended and to tie expanded condition. Flexibility »s 
advantageous during deployment of the graft and stent beetle 
it improve, the ease aa d safety with which the combination can 
be delivered through the vascular system to the mcur v OT 
Following affixation of the .teat to the aortic wall 
longitudinal flexibility D ini«i 2e s alteration of the natural 
physiology o£ the aorta due to the implant and helps to 
maintain compliance of the portions of the vessel supporting 
the graft. The discrete bands al»o have the capacity to rotate 
slightly »ith respect to each other without ceasing any 
significant alteration of the basic cylindrical structure of 
the stent. Accordingly, the cylindrical ringo and connections 
cumulatively, result in a stent that is very f laxihle u« 3 its 
length or longitudinal axis, but which provides «nifor« 
expansion and is very stable and resistant of collapse The 
reticulated structure supplied by the patterning alio** for the 
perfusion of arterial hlcod iato the xagion of *h« .« tic ^ 
to which eleoents H axe attached to anchor th. g^aft ^ ■ 
-tent* or graft and stent In place. Such perfusion promotes 
assimilation of the synthetic prostheses by the aorta and. core 
generally, healing of the traated site. 

Tne more unisora radial expansion of this design 
results in a stent 10 that can be expanded Co a large di^t^ 
without substantial out-of-plaae twisting, because no high 
stresses ax» concentrated in any one particular region of the 
serpentine or wave pattern. tether, the forces are evenly 
distributed anong the peaks 16 and the valleys 18, allowing the 
cylindrical rings 12 to expand uniformly. Minimising the out- 
of -plana twiatlny experienced by the stent during delivery and 
deployment of the graft -aad-steot co-bWion also carries with 
it the benefit of »ini 0 ixing the risk of thronbus formation 
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ne than « feaaible prevlouflly «; ««« 

IT'JL 6 r ~" l£i « d « -vault. aad «T « to 

. ri2^=L -rrs —• 

la keepln* with the invention th- ,. 
eletnent, 20 can ^ ^ ^ 

-«■««■■. to w. adequate atta ;^ 

scenes ,. wbile the healing to a^ial^! 

ffrowth i 3 taking place In Vic. a *i. tieeue 

When the etcut 10 Is erna^j „ inch). 

—e *_t__ 7 ^EPaadea, *o«e e£ peaks XB or valleys IS 

nc aoay as, co ptwate support ssterUl for a joint A* 
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other by kao«, neans ^ ^ Usex . veW - b oolderiag 
epory. and the like. 3 ' 

Still another eebedim-ac c£ ^ Etent of 

invention io 9howa ia riG . 5 . ^ plG 4< ^ att 

elements 20 arc configured es spikes instead o£ „ barbcd 
hooka l„ li eu oC 8;tppor!: ^ 36 ^ Jeagtlwi8e edges j8 
30 of -tent body J6 ftre p^vided with lap 3 oi*t, , e . whlch 
allow the stent to be .nscbanically eecured as a cylinder The 
lap joint, 38 confiirured Co ^ uben ^ ntcnt l() 

relied into its cylindrical configuration. The 1™ joint. 3B 
are attached to each other by welding, Drawing, .oldaring. or 
the application of an l ^ axy or en adhesive. Attactoeat hook, 
30 having a baxb portion 34 al«, may be forced oa the stent end 
opposite attachment spikes shown in PIG. 5. 

Another embodiment of the attachment element* ao i, 
illu.txated in raw. « ^ 7 . Barbc 3 < ^ aSalmaSmm Blnilar 
to those of the barbs of FIO. x are provided, however, the 
barbs further are equipped with tail portions «, which have 
leosjth G of approximately 1.3 oillinEtero (D.OS inch) . 
the dimensions set rorth heroin only are fox illustration 
purposes and will vary widely depending upon the application 
and the patient. It r..dil y can be appreciated that many other 
types of attachment eWnts 20 m* y b e a « iJeed to or formed' 
unilaterally with th. stent body rtlto « departing f ron the 
scope of the invention. For example multiple barbs can be 
Provided spaced .part f roJn each otter oa the o£ & ^ 

attachment el.««»t for »» than one anchor site per ele^t 
»e angles forwed between tfae shafts and barbs can vary and can 
be selected so as to bast accomplish the anchoring function in 
a given application. Many other shapes and configurations are 
contested that are designed to optiaiie the attachment of 
Che end of the stent to th- aortic wall while the healing 
process is taking pl ace to assimilate the stent and graft into 
the veseel by endothelial ti« U e growth. 

Details of the various procure by which the 
stainless steel stent can be nanufactured can be found Ln co- 
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ponding U.C. Serial Koa, 06/175,22.4 and 06/164,906. Briefly. 
Che stainless steal scent can. be formed by a chemical etch 
process out cf a flat sheet or a piece of tubing . The araas of 
stainless steel to remain are id&ntified by covering the 
regions with a material resistant to the chemicals used La the 
etching process , auch that when the metal is exposed to the 
chemicals, the openings or reticles in the patterned structure 
are created by reaction o£ the chemicals with the unprotected 
areas of the steel. The etching process develops smooth 
openings in the sheeting cr tubing devoid of burrs or other 
artifacts that can be characteriatie of other processes when 
product© of the email sizes contemplated here are manufactured. 
An sloctropoliehing process may be used after the chemical 
etching is complete in order to polish tK» stent surface, one 
stent: surface can be polished to an approximately 12. 7 to 25.4 
micron (5 to 10 micro inch) finish. 

There are numerous advantages in chemically etching 
a flat sheet o£ material, such a eta in leas steel, into the 
stent of the present invention. For eocample, chemical etching 
is economical since a large number of stents can be chemically 
etched on the same flat sheet at tho same tiro. The chemical 
etching process creates no burrs and the surface finish of t-h*» 
eventual irvcido diameter ox tho otent can be improved ny 
electro-polishing on one side only. Further, chemical etching 
creates no extra heat treating to the parts that are being 
processed . The raw naterial wall thickness and grain structure 
is more uniform in a flat, sheet as opposed to chemical etching 
a stai tile as cteel tubs . Further, in a flat sheet , the bevel of 
the etching can be controlled, whereas when tubing is etched f 
the bevel creates a thicker part on the inside diameter and a 
thinner part an the outside diameter. 

An important advantage of chemical etching the stent 
Of the present invention from a flat sheet of stainless steel 
material 

i s that a process known as **step etching" can be used. 
For example, by using step etching in the area* of the spikes 
20 in FIG. 4, it is possible to remove portions of material so 
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that the spiKcs win ^ D . twardly ^ the 
in o^her woro B , Btep etching aUows £or ^ 

citing appUed ^ tie ^ 8haat „ tube x ™ 
: =pc atin g the stent pattern a „d p^vldi^ sna n webe or ^ £ 

r„T" cct the Btents - A£t - access. t i « en : 

Subse^en^y, lf thc 8tontfl ^ 

ladlvXdual .tente ^ ^ thfi ^ ^^^^ 

provide a cylindrical ^i^Uon . B roffether to 

^ 13 * tbc "—1* Known p^s oE el e«^ic 

f T, StenC 10 ^ fch " motion i a Mda 

5~ " thit iS ox i^ssible to detect undo, 

fluoroscopy, Bttch es flteel lt ^Jf^ 

incozporate radios eo tbe ^ 

r"" - '* 0 * aSSenbJy dU ^ 3 stent lo oJ 

the prune in^tion can be coated witt , MtBd fil „ _ 

"l' COatiD5 ° f the *~t invention 

tbo T f ref€ " ed D=th0d of tacorpcr^ting the 8tenc of 

SLs^VprTi/" Vd e r ft deiivery — - 

. ^ , e deliver y systeo 5 0 is used to 

-.Ploy tubular grate 5a Bt ^ slte Qf 
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JT2' a t V " StCnCS 56 ^ of stents s 6 

~ Sh \' Mt " i,lis £ ™= *>^h tte stents ere ^de, Md the 
processes that »i Sht be U3eri to Corn the steats ^ sefc 

I" tteCai1 ln section with the discussion of FIGS 1-7 T t 
contested that thi- use of the stest could be 
ac^li^ed with - wide variety o£ greft tyoe6 . ^ 
principally to the ability of the stent of the identic* to 
expmd xapidly fro* a ve ry filBall dia^t« to a -nuch larger 
al^eter vithout euboCantial saorceninCT/ a ^ ^ 
r-lstively short length can to uoed . ^ gra£t ^ 
delivery s y5tfe , is si „ d ^ ^ ^ 
substantially MtcIw , that Qf ^ healthi , portlon ef ^ aorta 
Delivery system so includes wiltlluaen catheter 60 o£ 
the type used in other percutaneous procedures for deploying 
stents and other presto, to repair portions of blood 
vessels. The catheter has a first lvMu ^t ra di a? . long lts 
length which is in conmuaioation with two expandable man ber s or 
balloon, disposed at the distal end of the catheter. ^ . 
balloon are spaced apart Cor a distance that is slightly la.a 
than the length of the shortest graft intended to be deployed 
us.ng the system Pressurized fluid or gas can be introduced 
«to the balloon lumen to inflate the ballooas. to exert an 
outward radial force on anything; disposed about the balloon. 

After the stents 56 and 58 have been attached to the 
graft S3, the graft -end-stenL combination is loaded onto the 
distal end of catheter eo. The combination is positioned so 
th*t each stOT t overlies a balloon 62 and the graft rests over 
and ia substantially coaxial with the portion of the catheter 
that xa between the two balloon*. In order to insure that the 
graft and stents xe»a in in this position uutil the deployment 
-unction is accomplished, the t*o otents are con^ss.d or 
crimped- onto the balloons prior to insertion of delivery 
oyste* 50 into the patient. The graft and stent. also can be 
secured by positioning the stents between ridjea or collar, 
provided on the expandable centers, which vill restrain lateral 
movement of the Combination. Alternately, biodegradable 
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adhesivea might b« used to temporarily affix the atento to the 
fcaU °° nfl ' fche adh^ivea being subject to degradation and 
absorption by the body whan it is desired to deploy the graft. 

The catheter 60 further is provided with a sheath 64 
that helps to hold the graft and stent* onto the catheter and 
vhich prevents direct C oat act Of the client a o£ *h- 
coinbinatian with th c walls of the vessels vhile the syatam i a 
being advanced to the treatment site, thus protecting the 
vascular system of the patient from any sharp edge* on the 
stents. A. rod or vire 6fi or other suitable mechanical element 
i« competed to the sheath and extends prcocimally along the 
length of the catheter »o that it can be manipulated by the 
physician .xteriox to the patient and retracted (croximallyl at 
the time of deploy™ at. Alternatively, a sheath can h* 
provided that traverses the entire length of the catheter, and 
can. be retracted (proxiiuaJly) fro* outside the patiant to 
exposo. the graft -and- stent combination. 

rFha catheter has a second lumen through which 
guidewire 68 pauses, ihm guidewire advantageously is advanced 
through the vasculature of a patient beyond the site of 
aneurysm Sa as a preliminary step in tha graft delivery 
procedure. After the guidewire has been positioned, the 
cathotor carrying the graft and atents ia advanced over tfia 
guidewire. Although a particular form o£ catheter has bean 
described to route tha graft -and -stent combination to the 
aneuryea, it will b© apparent to those skilled in the art of 
treating aneurysms and similar conditions and of percutaneous 
catheter design that catheters of various conf ifluraticina or 
wires and rods or the like could be used successfully to 
perfon* the saute function. For example, veil known f;Lred vira 
and rapid exchange vire systems also can be used in the 
delivery system described Herein. 

attachment elements or hooks 20 are provided on the 
most distal end 22 of tha stent SB, .which Itook. ultimately will 
attach the graft -and- stent combination to regions in the intiiaa 
or aortic wall. If desired or necessary to achieve a more 
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secure attachment, hooks t l ao cta provid . 

end o£ the stent ss f nr v . P d 011 Proximal 

„„. e s tent S$ for attaching to the aortic vail 72 ac a 

'TL^** 1 C ° EiC " lenry8,n - the Lents 

the graft while the i„pl antatJan p ^, H . ™* th ? 6Ce ° ts 

before the body n« MWr , Uy " "V^?* ^ 

each a „ ^J**" la tb8 " — «- ^ent S8 ' 

'J; 5 ™ Cte 9 " CC »• Alternatively, the , tettt ^ ^ " 

9raft are joined by a butt joint, then eubetantially all of tk 
stent uiU extend out oS -tta graft... * tfc " 

In PIG. s, all oi the eieweats of th, giBf t d C ]i»»™ 
«W so except tile distal end of the guidJrf^ ~ £ 

s n^nf r it: 666 ^ - 4 ateats — d - 

" aDd tte dl,!tal of the guidewire has entered 

"aft Id T t h ^ VithdraW " '-~^> ~Sn 9 tL 

St ^! " Canblnatl0n ^ «"»«er is advaJd so 

that tie gra rt - Md . atcac corab4nacloa fipsa ^ a ^ £ 

external to the p.tl«nc..«a the *ad i<a forcea accompanying 
tte aortic v*ll , 3 praxiBHll to ^ aneuryjT^ ' 

tc anchox che sraxt-and-atent cognation 49aiast 
d -n 8t «a a arterial ^ e while the heal^ P JZJ2Z 

«d _be Braft-^-.to,,,: combination i S In final portion acro» 
Che aneorys- ^ attached to W!thy ti,„e in Le M rtil 
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72. It should be underwood chat when the tubule graft 52 
-•-a- it 1. not stretching or d-OM4nB ^ JV" 
opeaxng rro» . cloBed dtMwt€r to ^ ^ ^ 

dianeter. The graft wteriai is generally Elastic and can be 
«da fron «rter of naterials compatible with the body such 
as that manufactured under the trade na nes DACRON c or rEPLOH* 
*nd polymeric nacerials. ' 

toother preferred Mta0<1 of incorporating a , tMt 
according to the present inv TOtten ^ a ^ ^ a 
is illustrated in PMs . la and 13 . ^ enbodi(nent ^ 
fro™ that shown in FIGS. i* that a aingl . e stfiBt ^ tteed 

-chor che ^t a rr Ga . 12-1, while Cwo scent, were used in 
FIG^ 8-11. A single .tent is appropriate in tho aorta where 
Wood JP"-«uw. can exceed a 00 raVHc. which is enough foroe t» 
hold Oh> p^™! «<, o£ the srart ^ place tfithout ^ ^ 

for an anchoring stent on tha p*o*ioal end of the graft. 

Delivery «y rt «i SO (PIGS. 12-13) Is shown In Che 
abdo^l aorta, jv,«t proxteai to the aneurysm S4. a single 
•t«t 83 ia attached by it3 proximal end 34 to the distal end 
Of tha graft 53 by Bt apl es# adbeaive, or by sewing or otter 
appropriate ^eans as previoualy described. The graft -aad-ste nt 
combination ie counted on the catheter CO and the stent is 
craped or confessed onto the balloon 52. x retractable 
sheath 64 cove™ .»a protects both the graft-and-stex-t 
oc^bination during dali.^ t hxo« ff h the vascular systen until 
the sheath «4 is withdrawn prcociinally to allow depioynent cf 
the co^lnatioa. Hooks „ extend fron, the L. ^l 
cylindrical element 12 to attach the graft and stent to the 
aortic 72. As can be understood with reference to PIGS. 

12 and 13. the stent ia aCfiKad to the distal end of the graft 
so that xt substantially extends out of th * graft, with the 
result being that radial a^panaion rorcee can be applied to the 
•t«t by inflating the balloon <2 of the catheter £0 and 
simultaneously applyiag expansion force to the graft S3. The 
stent is expanded simultaneously with the graft to drive the 
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hooks 20 into the aortic wall 72 in healthy tiecue diet*l to 
the aneurysm S4. to anchor the combination to the vessel. 

Another eabodiaeat using the stent of the present 
Invention in a graft delivery system is illustrated in FIGS. 14 
end 15. The" delivery system 90 ineiudae a etent S2 which is 
coaxial with and which extends the length of and beyond the 
graft 52, such that the first portion 94 oc the ^tent 92 
extend* proxinally of the graCt 52 and the second portion 36 
extends distally of the gr&f t . The most distal cylindrical 
element 12 of the stent &3 ic equipped with hooka 20 , which 
will be relied upon at the time of deployment to ancoar the 
Sraft-and-stent combination to healthy aortic tissue while the 
prosthesis is accepted by the body o" the patient. 

The balloon 98 necessarily cost have a much greater 
length when measured along a longitudinal axis A of the stent 
32 than the balloons of previously described einbodiaienta, 
because the stent of this emboditaent ia at least double the 
length of either of the two stents used in the preferred method 
of delivering the graft and of the stent used ir* the 
embodiments of FIGS. 8-13. 

As can be seen with reference to FIG. 3.5, the stent 
S2 and the graEC 52 which overlie* it are positioned *© that 
the graft spans the length of the TUieuryan 54. The balloon 9S 
then i 5 inflated with pressurized fluid or gas to expand both 
the graft and the stent simultaneously and to force the hooks 
20 into engagement with the aortic wall -32 dietally of the 
aneurysm. The expandable meaner then i« deflatad and tha 
delivery system withdrawn, leaving the graft -and -stent 
combination in place in the blood vessel. 

While the invention has been illustrated and 
described herein in terms of ita use ac an endoprosthesis for 
implanting a graft to treat an aneurysm, it will be *ppar©nt to 
those skilled in the art that the stent can be used in other 
inotaccen in other vessels or the body. Because the stent of 
the present invention has the novel features of attachment 
elements and the capacity to expand quickly from relatively 
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«*U diameters to relatively Uz^c dieters, the steat is 
particularly well eulted for inpl^t^ in alnosc any ve6sel 
visre such devices ca n be used. 11U S Csatur », couoW „ Uh ^ 
fact that the stent doe, not contract or recoil to any «e,t 
a * ter " *» ^aaially expanded, provide, a highly 

deslMble support £or ^ types or end^xo.th.oi, . 

Other ratifications and i^v^ wjr ^ ^ w < 

Ueparcing from the scope of the inventloa. 
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4. Brief Description of Draviags 



FIGURE 1 is a plan view depicting the stent having 
hooks at one end and prior to rolling it into a cylindrical 
configuration. 

FIG. a io a perspective view of a portion of the 
stent of FIG. 1 rolled into a cylindrical configuration with 
only the top ring fully depicted for clarity. 

FIG. 3 is a perspective view of a portion of the 
stent of PIG. 1 rolled into a cylindrical configuration and 
axpaad«d f again with only, the top ring fully depicted for 
clarity. 

FIG . 4 is a plan view depict log the stent in a ' 
flattened fom and having support bara on the edges fox welding 
whan fcha stent is rolled into a cylindrical form and depicting 
spikes for attachment means. 

FIG. 5 is a plan view of the stent depicting 
alternative attachment Beans and lap joints which vate when the 
etent ia rolled into a cylindrical configuration. 

FIG. 6 is a plan view of the stent depicting an 
alternate embodiment of the invention having attachment hook« 
with barbs. 

FIG. 7 ia an enlarged partial plan view of the stent 
of FIG. 6 depicting the attachment hooks having barbs. 

FIG. 8 ia an elevational view, partially in section, 
of the stents of the invention incorporated into a graft and of 
a delivery system, which can deliver and deploy the stents and 
graft. 
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FIG. 9 is an enlarged partial view of cue of the 
stents shown in FIG. 8 attached to the graft. 

FIG. ID is an elevationa! view, partially in section, 
of the g tent, graft, end delivery system of PIG. a, after the 
graft- and- stent combination has been advanced and deployed in 
the region of an aneurysm and the stents have been deployed . 

FIG. 11 is an elevacional view, partially in section, 
of the graft -and- stent combination of FIGS. 3 and 10, after the 
cotnb inat ion has been deployed and the catheter withdrawn. 

FIG. 12 is an elevatianal view, partially in section, 
of another means by which a Etent according to the invention 
can be incorporated into a graft delivery aystem, depicting the 
ays ten prior to advancenent or the graft- and- stent conh inat ion 
into the region of an aneurysm. 

FIG. 13 is an alevatlonal view, partially In section, 
of the delivery system of FIG. 13 after the gr^ft- and- etent • 
combination has teen advanced and partially deployed in the . 
region of an aneurysm. 

FIG. 14 is an elevatioaal view, partially in section, 
Of an alternate aeana by which a stent according to the 
invention can be incorporated into a graft delivery aystem. 
depicting the system prior to deployment of the graft -and- stent 
combination. 

FIG. IS is an elevational view, partially in section, 
of the delivery system of FIG. 14, depicting the cystem during 
deployment of the graft -and-stent combination- 
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I. Abstract 



A. graft -and~s tent combination is disclosed for 
deploying by an intravascular delivery system at the site of an 
aneurysm, the combination being expandable from a first 
diameter to a second, larger diameter to hold open and preBS 
the graft ag^inet regions of the body lumen just proximal and 
distal to the aneurysm. ' The combination is characterized by 
one or more stents that are flexible due to independently 
expandable and interconnected cylindrical elements, which 
provide sufficient radial strength to the combination when the 
graft -and-s tent are being attached to the vessel, but which 
nonetheless afford sufficient resiliency to allow a great 
degree of expansion at a rapid rate when the combination is 
being deployed. Attachment elements in the form of hooks are 
provided to securely affix the ends o£ the stent extending 
distally and proxiiaally of the graft after expansion to the 
walls of the vessel just distally and prcocimally of the 
aneurysm . 



2. Representative Drawing 
2 



